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ABSTRACT PAGE
Older adults retrieve more positive m em ories and fewer negative m em ories than younger adults. 
This is called the positivity effect and has been found for different types of memory stimuli: words, 
pictures, and personal experiences. The reasons for this biased recall a re  still unclear. 
Explanations have included emotional, motivation, attention, and memory m echanism s. At the 
memory level, the positivity effect could result from biased encoding, biased consolidation, or 
biased retrieval. Our research with autobiographical mem ories suggests  that the positivity effect 
does not result from biased retrieval. In the first experiment, the positivity effect for retrieval of 
diary events w as removed after controlling for a  positivity bias in diary recording. In the second 
experiment, the positivity effect w as obtained for both voluntary (cue-word task) retrievals and 
involuntary (word-association task) retrievals. Our findings suggest that future research should 
focus on memory encoding and consolidation m echanism s for explaining the positivity effect.
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1The Positivity Effect: Is It a Memory Retrieval Bias?
Aging research has become more prevalent in response to the increasing population of 
aged individuals. In 2009, persons aged 65 and older comprised 12.9% of the U.S. population. 
This figure is projected to grow to 19% by the year 2030 (Department of Health and Human 
Services, 2010). Thus, it has become imperative to understand the aging process more fully, 
especially in terms of brain changes and cognitive functioning. What research has found is that 
the overall shrinking of the brain during aging can limit the amount of resources available to 
process information normally which can lead to cognitive decline. Most research in this area 
focuses on the declines in memory performance in older adults, specifically for episodic memory 
(Alwin, 2009;Glisky, 2007; Park & Reuter-Lorenz, 2009; Peters, 2007; Raz, 2000). These are 
memories that relate to a particular episode in time, for example, going to the beach last summer. 
Even though researchers have pointed out these declines in memory performance, what they have 
failed to depict is that aging is not necessarily a negative process.
Unlike findings which support a decline in episodic memory, recent research has found 
that semantic memory performance remains stable across the lifespan (Allen, Kaut, Lord, Hall, 
Grabbe, & Bowie, 2005; Glisky, 2007). This type of memory includes one's general knowledge, 
for example, knowing that a zebra has stripes. Additionally, some research is now suggesting that 
the recall for different types of episodic memories do not show a decline in performance, but may 
actually show improvement with age. When events are emotional in nature, rather than neutral, 
older adults show a memory enhancement (e.g., Langeslag & van Strien, 2009; Leighland,
Schulz, & Janowsky, 2004; Nieuwenhuis-Mark, Schalk, & Graaf, 2009). Compared to younger 
adults, research has found that older adults consistently recall more positive memories and 
possibly recall less negative memories (e.g., Spaniol, Voss, & Grady, 2008; Tharpar & Rouder, 
2009; Thomas & Hasher, 2006). This is referred to as the positivity effect and is the core interest 
of this thesis.
2Emotional Memory
Because the positivity effect is rooted in emotional memory, it is important to understand 
how memory for emotional events remains relevant across the lifespan. Emotional memory is 
memory for emotionally valenced material, rather than memory of emotions. For example, 
recalling a particularly positive experience such as one’s own wedding or a particularly negative 
experience such as a funeral. Emotional memory, however, does not have to strictly be for 
personally relevant events. Memory for emotional material can also include lists of positive and 
negative words compared to neutral words. Research has shown that events that are emotional 
and arousing tend to be better remembered than events that are more neutral and non-arousing 
(Brierley, Medford, Shaw & David, 2007; Kapucu, Rotello, Ready, & Seidl, 2008; Langeslag & 
van Strien, 2009; Leighland et al., 2004; Nieuwenhuis-Mark et al., 2009; Waring & Kensinger, 
2010). Many studies have found this effect using positive, negative, and neutral word lists and 
pictures followed by either recognition or recall tests. Kapucu et al. (2008) found that their 
participants had equally good memory across all valences of words, but were more likely to 
indicate an emotional word as previously presented, therefore suggesting that participants are 
more likely to select emotional material during memory tasks.
It has also been found that although memory in general decreases with time, emotional 
stimuli are still likely to be recalled at higher rates than neutral stimuli. Brierley et al. (2007) 
found this effect by testing different groups of participants at five minutes, one hour, and 24 hours 
after the presentation of the original word list. Waring and Kensinger (2010) found that after a 
short delay, participants had an enhancement for all types of scenes (i.e., emotional and neutral), 
whereas after a long delay, they showed an enhancement for only emotional scene types.
Several studies have also found that when neutral stimuli are placed in an emotional 
context, they are more likely to be remembered than neutral words in a neutral context (Brierley 
et al., 2007; Kensinger, 2009; Steinmetz, Muscatell, & Kensinger, 2010). Using a rapid serial
3visual presentation (RSVP) task, Steinmetz et al. (2010) found that participants were more likely 
to remember the neutral second target word if it followed a positive or negative first target word. 
If the second target followed a neutral first target word, the second target was likely to be missed. 
In terms of sentence construction, neutral words that were presented in a negative context were 
more likely to be recognized and recalled than those that were placed in a neutral context. The 
conclusion of this study was that emotion seems to have an effect peripherally and centrally for 
memory using single sentences (Brierley et al., 2007). These studies show that emotional content 
tends to be important to the memory process for both younger and older adults.
The reason for these consistent patterns showing better recall for emotional material is 
due to the structures within the brain that maintain cognitive performance for emotional 
information. Also, emotional information about an event is important to creating episodic 
memories specifically. There is evidence which suggests that the areas of the prefrontal regions 
respond to emotional stimuli and feed this information to areas such as the amygdala and the 
insula which processes and respond to the emotional material (as cited in Allen et al., 2005; 
Scheibe & Carstensen, 2010). Also noted is that with increasing age, these emotional processing 
regions in the brain may be altered in such a way as to change how certain valences of 
information are processed. These changes may result in what has been documented as the 
positivity effect. Based on this information, researchers have become interested in what memory 
processes are important to the outward expression of the positivity effect, a major interest to the 
purpose of this thesis.
The Positivity Effect
The positivity effect in aging is defined as a shift in memory for emotional events which 
results in better memory for the positive over the negative. Evidence of this effect has gained 
much strength in the literature over the past 10 years, and has been shown to be generalizable to 
Asian cultures, as well (Fung, Isaacowitz, Lu, & Li, 2010; Gross, Carstensen, Tsai, Skorpen, &
4Hsu, 1997; Kwon, Scheibe, Samanez-Larkin, Tsai, & Carstensen, 2009). Many studies have 
measured the positivity effect using positive, negative, and neutral words and images as stimuli. 
These studies require participants to read a list of words or attend to different pictures before 
being asked to either recall or recognize the words or images they had previously been shown 
from a larger pool of stimuli (e.g., Goeleven, Raedt, & Dierckx, 2010; Spaniol et al., 2008; Tarpar 
& Rouder, 2009; Thomas & Hasher, 2006). This is one of the more popular ways to study the 
positivity effect in younger and older adults. Using images, researchers have found that older 
adults generally recall and recognize less negative images than younger adults, thereby showing 
better memory for positive over negative items (Charles, Carstensen, & Mather, 2003; Fung et al., 
2010). Using word sets, researchers have found that older adults show a bias toward positive 
words, whereas younger adults show a bias toward negative words (Tharpar & Rouder, 2009; 
Thomas & Hasher, 2006). Thus, the positivity effect is found consistently using this type of 
methodology. However, many researchers are beginning to branch out in order to study the 
positivity effect in different ways.
The most recent research uses imaging techniques to investigate the role of information 
processing on the positivity effect. These studies have found that even though brain activation in 
younger and older adults shows common overlaps, older adults also exhibit additional patterns of 
brain activation compared with younger adults during the encoding of emotional stimuli (Addis, 
Leclerc, Muscatell, & Kensinger, 2010; Donix et al., 2010; Langeslag & van Strien, 2009; Leclerc 
& Kensinger, 2010). It is possible that this additional activation could be related to the tendency 
for older adults to recruit additional brain regions to help efficiently process information that may 
not otherwise have been due to the physical changes in the brain (Park & Reuter-Lorenz, 2009; 
Peters, 2007; Raz, 2009). Even still, the positivity effect found using various recall and 
recognition tasks has been shown to be related to a positivity effect common during information 
processing (Langeslag & van Strien, 2009). The findings of these studies are important because
5they can help guide future studies to explore encoding versus retrieval techniques used by older 
adults. The purpose of the current study is to explore the importance of information processing 
during encoding and retrieval for the positivity effect based on the following explanations and 
theories on processing.
Explanations
Socioemotional Selectivity Theory. Much of the research on emotional memory in 
younger and older adults lends claim to a theory that suggests there are age differences that exist 
because of certain emotional goals valued by the individuals in each cohort. Younger adults have 
been shown to value expansive goals (i.e., those related to making new contacts and acquiring 
knowledge), whereas older adults value goals that create a balance between their feelings and 
emotions in relation to themselves and close others (Carstensen, Fung, & Charles, 2003). This 
theory is known as the socioemotional selectivity theory. Because of the different goals valued by 
younger and older adults, different outcomes are likely. The goals of younger adults may often 
times be associated with negative emotions such as embarrassment or shame due to the novel 
situations in which they find themselves. However, the emotional goals held by older adults 
usually have positive outcomes because they lack novelty and are intended to maintain current 
relationships. One of the reasons individuals may experience this goal shift is due to how much 
time they perceive left in their lifetime (Carstensen et al., 2003). When a person is younger, 
expansive goals are favored because time is perceived as unlimited. Therefore, younger adults are 
more likely to engage in social risks and networking strategies which may end in positive or 
negative experiences. For an older person, however, expansive goals do not seem as appropriate 
because time is perceived to be much shorter. Therefore, older adults tend to prefer spending time 
with people they know and with whom they are familiar which results in mostly positive 
experiences. This theory has found support in and has been used to explain the positivity effect of 
aging.
6Negative Reduction. One of them main artifacts of the positivity effect suggests that 
older adults experience a reduction in memory for negative material (Charles et al., 2003; Fung et 
al., 2010; Goeleven et al., 2010; Griihn, Scheibe, & Baltes, 2007; Langeslag & van Strien, 2009; 
Li, Fung, & Isaacowitz, 2010). Griihn, Smith, and Baltes (2005) failed to show a positivity effect 
indicating that older adults had an enhancement in memory for positive material, but they 
hypothesized that the positivity effect may be the result of a reduced negativity bias based on the 
patterns found in their results. They found that younger adults showed stronger processing 
prioritization for remembering negative words than older adults. In a follow up study, Griihn et al. 
(2007) found that younger adults showed a memory advantage for negative materials over older 
adults, thus older adults displayed a reduced negativity effect. They concluded that the age 
differences in emotional memory are the result of differences in how younger and older adults 
process negative information. Goeleven et al. (2010) support the idea of a reduced negativity 
preference in older adults based on their findings that older adults experience less interference for 
negative faces than younger adults. This reduced interference in older adults is associated with 
less allocation of processing resources to negative stimuli. Therefore, this group of researchers 
believes that the reduced negativity effect occurs at the information processing level, and that 
older adults do not allocate as many resources to processing negative stimuli as younger adults.
Negative Enhancement. Another artifact of the positivity effect is that younger adults 
show a memory enhancement for negative stimuli suggesting that younger adults may remember 
more negative stimuli than older adults (Kensinger, 2009; Kwon et al., 2009; Tharpar & Rouder, 
2009; Thomas & Hasher, 2006; Spaniol et al., 2008). Thomas and Hasher (2006) suggest that 
perhaps younger adults show better recognition for negative events because they have a harder 
time discriminating between old and new positive events than older adults. This is explained by 
the finding that the younger adults in this study showed a response bias toward positive 
information which is displayed in the number of false alarms for positive words. The older adults
7in this study did not show this same pattern, as the false alarm rate for them was consistent across 
valences, but they did correctly identity more positive than negative or neutral words. The 
conclusion is that younger, but not older, adults may experience a response bias for certain 
emotional stimuli. Along the same lines, Tharpar and Rouder (2009) support a response bias 
theory based on their findings that younger adults have a more liberal bias for negative words, 
whereas older adults display a bias for positive words. Spaniol et al. (2008), on the other hand, 
found that younger adults displayed a novelty bias for positive items, whereas older adults did 
not. This suggests that older adults may be more familiar with positive items, and that there may 
be an age related increase in the accessibility to positive material in memory.
Positive Enhancement. One of the more popular artifacts of the positivity effect is that 
older adults experience a memory enhancement for positive stimuli. Therefore, older adults are 
more likely to remember positive stimuli better than negative or neutral stimuli, and they are 
likely to remember more positive stimuli than younger adults (Fung et al., 2010; Kapucu et al, 
2008; Kwon et al., 2009; Langley, Rokke, Stark, Saville, Allen, & Bagne, 2008; Leighland et al., 
2004; Spaniol et al., 2008; Tharpar & Rouder, 2009; Thomas & Hasher, 2006; Williams & Harter, 
2010). This effect has been replicated with different methodologies using words and images as 
stimuli. Langley et al. (2008) used a rapid serial visual presentation task which consisted of 
showing participants several words in a rapid sequence. They found that older adults showed an 
overall enhancement for emotional words, with the strongest effect being for positive words, 
whereas younger adults did not show this type o f memory enhancement. Spaniol et al. (2008) had 
participants recognize previously presented faces, scenes, and words. They found different results 
based on the stimuli used. A positivity effect was present across all stimuli with older adults being 
more likely to endorse positive items than younger adults. However, older adults showed a 
stronger memory bias toward words and a weaker memory bias toward faces and scenes than
8younger adults. These researchers suggest that younger adults are not as good at detecting 
positive material as older adults.
Encoding Theory. The encoding theory suggests that the positivity effect is the result of 
how information is encoded. Therefore, an older adult's current positive mood state affects the 
types of stimuli to which he or she attends, thus allowing for the positivity effect to be present in 
all recall situations (Goeleven et al., 2010; Schlagman, Kliegel, Schulz, & Kvavilashvili, 2009a; 
2009b; Schlagman, Schulz, & Kvavilashvili, 2006). Langley et al. (2008) found evidence that 
automatic processing tasks completed by older adults were related to enhanced emotional 
processing rather than to emotional goals. Additionally, when older adults recall a particular 
event, they are more likely to select a positive memory because of the way events are encoded. 
This is to say that older adults may encode more positive than negative events, or that positive 
events may be encoded as more significant than negative events. The socioemotional selectivity 
theory and emotion regulation theory would support the use of this type of encoding strategy for 
older adults because of the goal they have to attend to positive and avoid negative stimuli 
(Carstensen et al, 2003; Coats & Blanchard-Fields, 2008; Phillips, Henry, Hosie, & Milne, 2006).
Additionally, it is interesting to note that in a recent study by Schryer and Ross (2011), 
the more positive ratings of personal memories by older adults than younger adults was attributed 
to their current positive mindset rather than to an attempt to regulate emotions related to the 
memories recalled. Thus, these researchers implicate this type of theory in that the positivity 
effect may be the result of processes that occurs prior to retrieval, and that it could be the result of 
how information is encoded. In this particular study, the participant’s mood was an indicator of 
how a particular event was perceived and processed.
Controlled Search Theory. The controlled search theory suggests that the positivity 
effect occurs due to a bias toward positive information at retrieval. It is assumed that older adults 
operating under this theory have the goal of maintaining their current positive mood state, thus
9choosing to recall more positive memories (Scheibe & Carstensen, 2010; Spaniol et al., 2008). 
Therefore, because of the controlled nature of the positivity effect, automatic processing will not 
show this effect.
A study by Spaniol et al. (2008) found that older adults had a higher rate of memory bias 
for positive items than younger adults. Thus, older adults were more likely to select positive 
memories than younger adults. Li et al. (2010) used positive and negative videos to examine the 
positivity effect. They found that older adults focused the least on the negative video than 
younger adults and concluded that the positivity effect is likely to be present during emotion 
regulation activities that are matched with dispositional strategies. This is to say that older adults 
who want to remain in a positive mood will attend to or recall more positive information. 
Therefore, the socioemotional selectivity theory and emotion regulation theory would support the 
use of a controlled search strategy for older adults because of the goal they have to maintain 
positive feelings (Carstensen et al, 2003; Coats & Blanchard-Fields, 2008; Phillips et al., 2006).
Autobiographical Memory
Autobiographical memory is a subset of both episodic and semantic memory because 
personal memories contain information that includes both specific episodes combined with 
general knowledge. For example, if one recalled going to the beach last summer, he or she may 
also recall that it was cloudy for most of the day. The functions that autobiographical memory 
may serve are to maintain adaptive correspondence with others by creating bonds and sharing 
information about oneself and to ensure self-coherence by validating one's self-perception 
(Conway & Pleydell-Pearce, 2000). Although there has been much research on the positivity 
effect using episodic and implicit tasks, not many studies have looked at this effect using 
autobiographical memory specifically as a stimulus. Therefore, the need for more research on 
autobiographical memory in relation to the positivity effect is important. Of the studies that have
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used autobiographical memory as a stimulus, consistent support for the positivity effect does not 
seem to be present.
Concerning participant pleasantness ratings for personal memories, it has been found that 
participants tend to rate their memory of the event more positively than when the event actually 
occurred (Schlagman et al., 2009a; 2009b; Schlagman & Kvavilashvili, 2008). Therefore, when 
assessing the positivity effect in these studies, what researchers are measuring is the present 
perception of the events rather than the events themselves. These perceptions of past events could 
be influenced by the current socioemotional goals of the participants. It could be that older adults 
tend to look back more positively on negative events than younger adults.
St. Jaques and Levine (2007) used an autobiographical interview to determine the 
differences between younger and older adults in terms of how they described and rated selected 
memories. They did not find a difference between the groups for the number of memories 
recalled from each valence category, but they did find differences in how younger and older 
participants described their memories, and how they rated them. For each memory recalled, 
participants were asked to describe the memory in detail and rate its emotionality. What the 
researchers found was that, overall, episodic details were recalled more frequently than semantic 
details for emotional memories, with the reverse being true for neutral memories. When rating the 
emotionality, the researchers found that younger adults rated their emotional memories as having 
more emotion than older adults, and older adults rated their neutral memories as more emotional 
than younger adults. Overall, emotional memories were rated as more emotional than neutral 
memories. Based on these results, St. Jaques and Levine (2007) concluded that emotion had a 
general enhancing effect on autobiographical memory, and that episodic descriptions were related 
to memories that were emotional in nature.
Another study used a list o f positive and negative life events to look at the frequency of 
positive and negative memories over the lifespan of older adults (Leist, Ferring, & Filipp, 2010).
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In a sample of adults aged 41-86 years old, the researchers found that their participants indicated 
an average of nine out of a possible 33 negative life events and an average of 10 out of a possible 
17 positive life events, with the number of positive life events negatively correlating with the 
number of negative life events. They also found a reminiscence bump for positive, but not 
negative, memories centered around 20-30 years of age. In a similar study, Ruben and Bemtsen 
(2003) found that positive memories may be more likely to show a reminiscence bump than 
negative memories because o f the positivity effect associated with older adults. Based on these 
findings, the positivity effect is present simply because older adults have had more time to 
experience more positive life events than younger adults, especially considering that younger 
adults are approaching the years when this reminiscence bump is present. Therefore, the two 
theories that were previously outlined may be irrelevant in the sense that a controlled search is not 
occurring, nor was the information encoded differently, but simply there are more positive 
memories in storage for older than younger adults based on experience.
Contrary to the previous reasoning, however, Ros and Latorre (2010) did not find a 
difference for the number of positive memories recalled by younger and older adults. They used 
the autobiographical memory test consisting of positive and negative cue words to examine the 
positivity effect. Participants in this study were asked to retrieve a memory associated with each 
cue word. They found that older adults retrieved fewer negative memories to negative cues than 
younger adults. This leads to the conclusion that the positivity effect cannot simply be due to the 
number of positive life events experienced in one’s lifetime. Therefore, both processing theories 
which suggest that the positivity effect is the result of either an encoding effect or a controlled 
search strategy are still relevant, and determining which theory is more likely is important.
Similarly, another study included positive and negative memory categories to sort out 
memories recalled by participants after being cued to recall a particular memory. Researchers 
found that older adults recalled fewer memories from negative categories (e.g., Accidents/Illness,
12
Stressful Events) than younger adults, but there was no difference for positive categories 
(Schlagman et al., 2006). Also, the older adults in this study tended to rate their negative 
memories less negatively and more neutral than younger adults, but they did not differ for ratings 
of positive memories. Overall, older adults rated their memories in positive and negative 
categories the same, whereas younger adults rated memories from positive categories more 
pleasant than those from negative categories (Schlagman et al., 2006). In a related study, older 
adults rated their memories overall more pleasantly than younger adults (Schlagman et al.,
2009b). These findings support the previous conclusion that the number of positive experiences in 
memory storage does not result in the positivity effect. This study would suggest that perhaps the 
number of negative experiences in memory storage may be different. However, based on the 
ratings of the memories, understanding the positivity effect relies on more than the frequency of 
positive and negative memories recalled, thus supporting the goal of the current study to explore 
the processing mechanisms at work.
Current Study
The finding by St. Jaques and Levine (2007) that emotion enhances autobiographical 
memory supports the goals of the current study to use autobiographical memory as a stimulus due 
to the emotional enhancement effect found. Therefore, it is reasonable to assume that a positivity 
effect should be found for personal memories. Therefore, the question to be answered in the 
current study is how important is controlled memory retrieval for the positivity effect in 
autobiographical memory? According to Scheibe and Carstensen (2009), there should be more 
evidence of a controlled processing effect present for autobiographical memory tasks because 
asking a person to recall a specific event from his or her life will allow for selective choosing 
from different emotional valences. By using a controlled retrieval process, it would be expected 
that there would be evidence of a positivity enhancement effect, suggesting that the motivation to 
recall more positive memories is related to the maintenance of a current positive mood state.
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Also, it could be expected that a reduced negativity effect be present for older adults suggesting 
that they avoid recalling negative memories, again to maintain a positive mood.
In the current study, this question is explored in two experiments. The purpose of the first 
experiment is to investigate the encoding process by examining the differences between the 
recording and recalling of daily life events from diaries kept by older and younger adults. In the 
second experiment, autobiographical memory is divided into voluntary memories (freely recalled) 
and involuntary memories (spontaneously recalled) in order to contrast memory retrievals to 
emotional cue words between younger and older adults. The account for controlled vs. automatic 
processing is examined directly in the second experiment, whereas the first experiment simply 
examines the effect of encoding for later memory retrieval.
Experiment 1
There is growing evidence in the literature suggesting that encoding may be the process 
affecting the positivity effect based on attentional bias studies and various imaging studies (e.g. 
Goeleven et al., 2010; Leclerc & Kensinger, 2010; Waring & Kensinger, 2010). Researchers have 
even gone so far as to suggest that the particular valence of information being encoded may 
predict the way it is processed. Addis et al. (2010) found evidence suggesting that positive, rather 
than negative, information is being processed differently in older adults, thus leading to a 
positivity effect. The goal of this experiment was to understand the role of encoding on the 
positivity effect guided by the findings from these studies. When deciding how to best study this 
process, it was important to consider the previous methodologies used to elicit autobiographical 
memories.
St. Jaques and Levine (2007) used autobiographical interview to determine the 
differences between younger and older adults in terms of how they described and rated selected 
memories. They had participants recall and describe two of each positive, negative, and neutral 
memories from the past five years. What they found was that younger and older adults recalled
14
the same number of emotional and neutral experiences. They claimed that they did not find the 
positivity effect because, for autobiographical memories, there is a longer delay between initial 
encoding and retrieval and, thus, does not reflect any age related attentional biases, unlike in 
studies where words lists or pictures are used (e.g., Spaniol et al., 2008; Tharper & Rouder,
2009). However, this is not a reasonable explanation considering the small number of memories 
to be recalled in each valence category. It should be reasonable to assume most anyone could 
recall two of each positive, negative, and neutral memories from the past five years, and so they 
could not really expect much variability in terms of the number of memories recalled per valence.
Another way to examine autobiographical memory is to use a list of positive and negative 
life events where participants indicate which events from the list they have experienced. This 
methodology was used by Leist et al. (2010), and even though they found interesting results in 
terms of memory frequency as described previously, their methodology, like that of St. Jaques and 
Levine (2007), is limiting. First of all, their lists for positive and negative life events were not 
comparable in length; there were far more negative life events (33) listed than positive (17). 
Therefore, some of their results (e.g., more negative events were reported later in life than 
positive events) may be skewed and run the risk of not revealing the true distribution o f positive 
and negative memories across the life. This means that the reminiscence bump that was found for 
positive memories may, in this case, be artificially induced. Many of the examples from the 
positive life events list include getting married, having children, events related to one's career, etc. 
which are likely to occur in one's early adulthood. In the same vein, the items on the negative life 
events list include serious diseases or illnesses, death of a partner or other loved ones, events 
surrounding divorce, etc. which are most likely to occur in middle to late adulthood. Therefore, 
the results of this study must be examined with caution since the stimuli are biased.
A third methodology used to study autobiographical memories is the autobiographical 
memory test. This methodology of using positive and negative cue words to elicit
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autobiographical memories was used by Ros and Latorre (2010) and was effective for showing a 
positivity effect. This method seems to be the best option for eliciting autobiographical memories 
because it does not have as many limitations as the autobiographical interview or the list of 
positive and negative life events. However, for the purposes of the current experiment, none of 
these methodologies are appropriate.
The autobiographical memory test is good for looking retrospectively at autobiographical 
memories, but the problem with this is that memory retrieval biases cannot be controlled. Thus, 
the current experiment utilized a diary collection method so that a response bias could be 
controlled, allowing me to examine the role of encoding for the positivity effect. By examining 
the importance of encoding to the positivity effect, I could also establish the importance of 
controlled searches during retrieval, which is the alternate theory explaining this effect.
This first experiment simply examined the frequency of positive, negative, and neutral 
events experienced and remembered between older and younger adults. It was expected that older 
adults would experience less negative events during their day than younger adults based on the 
emotion regulation literature which suggests that older adults tend to avoid negative events (e.g., 
Coats & Blanchard-fields, 2008; Phillips et al., 2006). This literature also suggests that older 
adults may show a tendency to evaluate negative situations differently, which also could be an 
explanation for an increase in positive events experienced by older adults.
When tested for their memory of their recorded daily events, it was expected that younger 
adults would recall more negative experiences than older adults, and older adults might recall 
more positive experiences than younger adults. Since previous research has shown mixed 
findings suggesting that older adults recall more positive events than younger adults, it was 
unclear if a significant difference will be found. However, it was expected that older adults would 
show better recall for positive events compared to younger adults.
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This experiment also attempted to examine encoding as the memory processes important 
to the positivity effect by removing the retrieval effect. Studies have already shown that 
differences in brain activity exist between younger and older adults during the processing of 
information (e.g., Addis et al, 2010; Donix et al., 2010). Therefore, it is likely that a positivity 
effect will be present due to the way information is encoded. Removing the retrieval effect was 
made possible by taking the proportion of events recalled based on the events recorded. If the 
positivity effect disappeared, then it could be suggested that the older adults were not using a 
controlled search strategy for memory recall, and that the positivity effect may be the result of 
how the information is processed. This is because the participants were simply recalling the same 
proportion of events that they recorded, rather than showing any enhancement or reduction during 
recall from what was written in the diaries.
Method 
Participants
Fifty-seven students (11 males, 46 females; age range = 18-23 years) and 29 older adults 
(7 males, 23 females; age range = 60-99 years) participated in this study. Students participating in 
this study received credit toward their research requirement, and older adults were recruited from 
fliers distributed throughout the community. Many of these older adults were currently residing in 
an independent living facility, whereas others owned their own homes. All older participants were 
living in central Illinois, and recruitment in this region was based upon a convenience sample. 
Materials
Mini-Mental State Examination (MMSE). Older adults completed the MMSE as a 
measure of their cognitive health. A cutoff score of 24 out of 30 indicates normal cognitive 
functioning (Folstein, Folstein, & McHugh, 1975). All older participants met or exceeded this 
cutoff score in order to be included in the analysis, however, no recruited participants were 
excluded because none received a score lower than the cutoff.
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Procedure
Each participant was given a journal and instructions to record 10 unusual or distinctive 
events in their daily life over a one-week period of time. Each journal had an instructions page 
and space for the participant to write one unusual event per page. These unusual events were 
defined as anything that occurred outside o f one's normal routine. Events included could be 
mundane (e.g., stubbing one's toe) or highly significant (e.g., a surprise visit from a family 
member). Participants were instructed to record these events as soon as possible and to use as 
much detail as possible while describing these events in order to ensure accuracy. None of the 
participants were told that they would later be tested for their memory of these events, but they 
were told that they would be contacted in the future to complete follow up questionnaires. Older 
adults also completed the MMSE to assess cognitive awareness.
Each journal entry was coded by the experimenter as either a positive, negative, or neutral 
event. An event was recorded as positive if there was an overall positive tone (e.g., “I found $20 
in the parking lot! It must be my lucky day”), negative if there was an overall negative tone (e.g., 
“I lost my favorite necklace today.”), and neutral if there was no emotional tone at all (e.g., “I had 
a hamburger for lunch today instead of my usual turkey sandwich.”). Any entry that contained 
both a positive and negative tone was discarded from the analysis. The reliability of these codings 
was tested by comparing a random sample of codings performed by an independent coder. There 
was nearly 100 percent agreement between the two coders on these data.
The test phase for the students occurred two weeks after they turned in their journals. 
Older adults were given the test phase over the phone one week after they turned in their journals. 
Older adults were given a shorter latency period of one week because of decline of cognitive 
skills with age. They were also contacted via phone to ensure completion of the test phase.
During the test phase, each participant was asked to freely recall as many of his or her 
journal entries as possible. Participants were instructed to write down, or verbally recall, the
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entries using only necessary details to identify their answer from their journal response. The 
recalled entries were then compared to the journals and coded for emotional valence.
Results
Recorded Entries. A 2(group: young, old) x 3(valence: negative, neutral, positive) 
repeated-measures analysis of variance (ANOVA) found a significant main effect for entry 
valence, F(2,168) = 15.179,/? < 0.001. There were significantly more positive than negative or 
neutral events recorded. The number of negative entries did not significantly differ from the 
number of neutral entries. There was also a significant group by valence interaction for events 
recorded, F(2, 168) = 10.451,/? < 0.001. Post hoc analyses showed that younger adults recorded 
significantly more negative and neutral events than older adults. There was no significant 
difference in the number of positively valenced entries recorded.
Further analysis showed that younger adults recorded significantly more positive and 
negative than neutral events. There was no difference between the number of positive and 
negative events recorded. Older adults recorded significantly more positive than negative or 
neutral entries, and more neutral than negative entries (see Table 1 and Figure 1).
Recalled Entries. Repeated-measures ANOVA also found a significant main effect for 
memory valence, F(2, 162) = 11.495,/? < 0.001. There were significantly more positive and 
negative than neutral events recalled. The number of positively valenced entries recalled did not 
differ from the number of negatively valenced entries recalled. A significant group by valence 
interaction for events remembered was also present, F(2, 162) = 5.750,/? = 0.004. Post hoc 
analysis showed that younger adults recalled significantly more negative events than older adults. 
There were no differences between younger and older adults in the number of positive and neutral 
events recalled.
Further analysis showed that younger adults recalled significantly more positive and 
negative than neutral events. There was no difference in the number of positive and negative
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events recalled. Older adults recalled significantly more positive than negative or neutral events. 
There was no difference between the number of negative or neutral events recalled (see Table 1 
and Figure 2).
Proportion of Entries Recalled. Proportions for the number events recalled in relation to 
the number of events recorded in the journals were then calculated in order to examine the effect 
of encoding on retrieval. Repeated-measures ANOVA did not find a significant interaction 
between group and valence for proportion of events remembered, F(2,134) = 0.381, p >  0.05. 
There was also no significant main effect for the valence proportion, F{2, 134) = 2.173,/? > 0.05. 
Thus, older and younger adults recalled statistically the same percentage of positive, negative, 
and neutral events (see Table 1).
Discussion
This experiment was an attempt to study the positivity effect in three different ways.
First, findings from the journal recording phase suggest a positivity effect in the number of 
negative distinctive events recorded. Older adults tended to record less negative events than 
younger adults, and they recorded less negative than positive events overall. Younger adults, on 
the other hand, recorded similar numbers of positive and negative events. This could be explained 
in several different ways. It is possible that older adults simply experience less negative 
distinctive events than younger adults during their day. This explanation would support the 
socioemotional selectivity theory which posits that older adults have different goals than younger 
adults, and, in turn, may experience less negative events because of these goals (Carstensen et al., 
2003). This would also explain the finding that older adults recorded more positive than negative 
events. In addition, this difference could be related to a recording bias in which older adults tend 
to report more positive than negative events. This might support the notion that older adults may 
be selective in which events to record. Unfortunately, recording bias was not controlled for in this
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experiment, and future diary studies should take measures to avoid recording bias by using 
random phone calls or pager beeps throughout the day. These notifications would indicate to the 
participants that an entry must be recorded during that time. This method would give a slightly 
better view of the kinds of experiences older and younger adults have throughout their daily life.
The second factor in this experiment looked at memory for the events written in the 
journals. Again, a positivity effect was found for negative events recalled, with younger adults 
recalling more negative events than older adults. Also, older adults showed the same pattern for 
recall as they did for recording of events by recalling more positive than negative events, whereas 
younger adults recalled about the same number of positive and negative events. These findings 
support those of other researchers who have found the positivity effect in recall for negative 
events (e.g., Charles et al., 2003; Fung et ah, 2010, Gruhn et ah, 2007). Taken together, these 
findings suggest that perhaps the positivity effect is indeed defined as a reduced negativity bias. 
Studies which also found that older adults recalled more positive stimuli than younger adults also 
found this reduced negativity bias and perhaps the increased positivity bias may be due to 
methodological factors or participant differences (Kwon et ah, 2009; Tharper & Rouder, 2009; 
Thomas & Hasher, 2006). However, Scheibe and Carstensen (2010) claim that it does not matter 
which process is being effected (decrease in negative focus or enhancement of positive focus) in 
order to claim a positivity effect has been found. By proposing a catch all statement like this one 
suggests that there might be some other mechanism at work that mediates whether the positivity 
effect is the result of a reduced negativity bias or an increased positivity bias for older adults. 
Scheibe and Carstensen (2010) go on to suggest that perhaps the differences may be conditionally 
based in circumstances concerning threat perception or specific goals. Depending on the task to 
be completed, younger and older adults may approach it in different ways leading to different 
types of results.
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When the proportion of events recalled based on those recorded was examined, it was 
found that the positivity effect disappeared. This suggests that older adults are not using a 
controlled search method for selecting which memories to recall; thus, the positivity effect cannot 
be a retrieval bias. Therefore, the explanation that older adults may experience less negative than 
positive events, and less negative events compared to younger adults is likely. It could also be 
likely that the difference between each cohort occurs during the encoding of information.
Negative stimuli may be processed differently by older adults than it is by younger adults. One 
reason for this may be that as one ages, emotion regulation for negative events becomes more 
streamlined (Coats & Blanchard-Fields, 2008; Phillips et ah, 2006). In addition, older adults may 
encode positive information more positively. That is to say, perhaps the positive events in an older 
person's life are more significant, whereas negative events are much less significant. Younger 
adults, on the other hand, tend to encode positive and negative information the same. Therefore, 
during retrieval, older adults are more likely to select from the numerous, or significant, positive 
memories rather than the negative ones, and younger adults have about an equal chance of 
selecting a positive or negative memory. This conclusion is also based on the emotion regulation 
literature suggesting that older adults place less emphasis on negative events than do younger 
adults (Coats & Blanchard-Fields, 2008; Phillips et ah, 2006).
Even though the findings of this experiment support the positivity effect, this experiment 
has some limitations. As discussed previously, there was no control for recording bias. Also, the 
judgments on entry valence were made by the experimenters, rather than the perception of the 
participant. Having the participants rate the valence of the event on a scale would yield more 
valid results in terms of the type of events they are experiencing. In the second study, this 
limitation will be addressed by having participants rate the pleasantness of their memories. Also, 
the results suggest that the positivity effect is not a retrieval effect, but more likely an encoding 
effect. But this conclusion is based on free recall, and this method requires controlled retrieval
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from memory. Would the positivity effect result from retrieval mechanisms that are as automatic 
as encoding mechanisms often are?
Experiment 2
Based on the findings of the previous experiment showing that the retrieval bias can be 
removed from the positivity effect, it seems logical that the next step would be to look at 
autobiographical experiences in a different way in order to support and replicate the findings of 
the first experiment. Specifically, this second experiment is necessary to provide further evidence 
that older adults are not using a controlled search strategy during retrieval. In the first experiment, 
a controlled search strategy was not supported because the older adults were recalling the same 
proportion of positive, negative, and neutral events that had been recorded. For the second 
experiment, autobiographical memory is divided into voluntary memories (VMs) and involuntary 
memories (IMs). VMs are defined as those that are recalled after a deliberate attempt at retrieval, 
whereas IMs are those that come to mind without any effort at retrieval and are described as 
memories that “pop” into awareness.
According to Conway and Pleydell-Pearce's (2000) self-memory system model of 
autobiographical memory, VMs require more cognitive resources because retrieval must go 
through all three levels of a memory hierarchy, beginning with the most general and abstract 
details in the first two levels down to a specific memory in the third level. The spontaneous 
process used by IMs is much faster because this process bypasses the first two abstract levels and 
leads straight to the third level where a specific memory is selected. Therefore, retrievals of this 
type are not as cognitively exhausting.
Research on the frequency of both types of autobiographical memory suggests that VMs 
may be recalled slightly more frequently than IMs, and that the frequency of IMs may be stable 
over the lifespan (Rubin & Berntsen, 2009; Schlagman & Kvavilashvili 2008). Age effects are 
present for VMs, with older adults recalling less of these memories than younger adults
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(Schlagman et al., 2009a). For IMs, there seems to be contradictory findings on whether or not 
older adults recall fewer IMs than younger adults. Two related studies found that, overall, older 
adults recalled fewer IMs than younger adults; however, one study went on to discover that of the 
older adults who did report IMs, their frequency matched that of the younger adults (Schlagman 
et al., 2009a; 2009b). The only differences between the group of older adults who did report IMs 
and those who did not were more years of education and higher scores on a speed of language 
processing test for older adults reporting IMs. Thus, the authors conclude there may be a 
difference in information processing, where older adults reporting IMs are more efficient at 
processing the stimuli phrases presented on the computer screen than those who did not report 
any (Schlagman et al., 2009b).
Retrieval times tend to differ by memory type as well as by the age of the participant. In 
general, IMs are recalled faster than VMs, and older adults recall IMs just as fast as younger 
adults (Schlagman & Kvavilashvili, 2008). The age difference for retrieval time is found for 
VMs, with older adults taking longer to recall VMs than younger adults (Schlagman et al.,
2009a). Research also shows that IMs tend to be rehearsed more frequently, with older adults 
having rehearsed memories more than younger adults (Schlagman et al., 2009a; 2009b; 
Schlagman & Kvavilashvili, 2008). This supports the theory of the self-memory system because 
memories that are elicited with a spontaneous process have a stronger connection between cue 
and memory explaining faster recall for IMs than VMs.
Different methodologies for studying IMs have been proposed. Thus far, it appears that 
diary studies are favored over laboratory studies because they observe IMs as they occur 
naturally. This is the method used for the studies looking at the positivity effect, and they tend to 
be one of the favored methods from Schlagman's lab (e.g., Schlagman et al., 2009a; 2009b; 
Schlagman et al., 2006). The other favored method out of this lab is to use a computer-based 
vigilance task to elicit IMs. Schlagman and Kvavilashvili (2008) have found this method of
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eliciting IMs in the laboratory to be comparable to those recorded in diaries. In this task, 
participants view sets of horizontal and vertical lines along with a word phrase. Participants are to 
record any IMs as they occur during the task. One of the biggest downsides to this task is that it 
appears to not be as effective for eliciting IMs in older adults (see Schlagman et al., 2009b). Ball, 
on the other hand, elicits IMs in the laboratory using word associations (Ball, 2007). For this task, 
participants are given a single word and asked to make a chain of associations for a given period 
of time. Once the word associations are completed, participants hear their lists read back to them 
and are asked to indicate any IMs as they occurred. This method may be better than the computer 
vigilance task because participants are not told about IMs until after the word associations are 
completed. In the computer task, participants must be told about IMs before they begin so that 
they can stop in the middle of the task to record any IMs as they occur.
For the current study, the word association task by Ball (2007) will be used to elicit IMs 
in younger and older adults. It is believed that this method will be better at eliciting IMs in the 
older cohort than a computer vigilance task. Also, participants will be less likely to commit a 
recording bias as they would with a diary study. It is hypothesized that there will be a positivity 
effect for IMs, indicating that this effect is not the result of a controlled search bias. Based on the 
findings of the first experiment, there may also be a positivity effect for VMs, as well.
Method 
Participants
Thirty students (11 males, 19 females; age range = 18-22 years) and 20 older adults (9 
males, 11 females; age range = 61-86 years) participated in this study. Students participating in 
this study received credit toward their research requirement, and older adults were recruited from 
participation in previous studies within the psychology department. For older adults, 
participation in this study was contingent upon their having a score of 24 or higher on the MMSE 
(M = 28.56; SD = 1.42). All participants were counterbalanced between each condition.
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Materials
Mini-Mental State Examination (MMSE). Older adults completed the MMSE as a 
measure of their cognitive health. A cutoff score of 24 out of 30 indicates normal cognitive 
functioning (Folstein et al., 1975). All older participants met or exceeded this cutoff score in order 
to be included in the analysis. Again, no recruited participants were excluded because none scored 
lower than the cutoff.
Word lists. Twenty-four words were used as the stimuli in this experiment. There were 
eight positively valenced (e.g., comfortable, enjoyed, friendly, happy, kindness, laughed, pleased, 
praised), eight negatively valenced (e.g., death, injured, fearful, sad, disgusted, angry, anxious, 
illness), and eight neutral (e.g., book, writing, clock, train, chair, river, dog, bag) words. Four 
words from each valence set were grouped into two word lists, each word list consisting of a total 
o f 12 words. These two word lists were counterbalanced between the voluntary and involuntary 
memory conditions.
Voluntary Autobiographical Memory Task. Participants were asked to recall an 
autobiographical memory associated with each of the 12 cue words from the word list. They were 
asked to rate the pleasantness (-3 = very unpleasant, 0 = neutral, +3 = very pleasant) and age of 
each memory. Experimenters timed each trial to determine the length of time it took to recall a 
memory. All participants were given a practice trial first.
Involuntary Autobiographical Memory Task. Participants were asked to respond to 
each of the 12 cue words from the word list with a string of word associations. This task followed 
the following format: a cue word was presented orally by the researcher, and the participant 
responded with the first word that came to mind in relation to the cue word, followed by the next 
word that came to mind in relation to the previous response from the participant, and so on. The 
researcher stopped the participant after a determined number of associations made. Participants 
completed these word associations in six blocks of two trials each. Experimenters digitally
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recorded the association strings given by the participants in order to accurately determine the 
length of time between each association. After each group of trials, participants were given their 
association stings and told to report the first memory that came to mind. They then rated the 
pleasantness (-3 = very unpleasant, 0 = neutral, +3 = very pleasant) and age of each memory. All 
participants were given a practice trial first.
Procedure
All participants completed both memory tasks. Each of the memory tasks were 
counterbalanced for first presentation. Before beginning, participants rated their current mood- 
state on a scale of -10 {very unpleasant) to +10 {very pleasant). All participants completed a five 
minute filler task in between the memory tasks. Older participants were given the MMSE after 
completion of both autobiographical memory tasks. All participants gave informed consent before 
the experiment and underwent debriefing afterward.
Results
Analysis of the age of memories showed that both younger and older adults had a 
sampling of memories that spanned several years with some memories coming from over 10 or 
more years ago, thus suggesting that neither group sampled from only recent events. Overall, 
older adults {M= 8.17, SD = 2.01) indicated a more positive mood-state at the beginning of the 
experiment than younger adults {M= 5.62, SD = 3.64), t (45) = -2.72,p  = 0.009 (see Figure 4). 
Therefore, mood ratings served as a covariate for the rest of our statistical analyses.
Number of Events Retrieved. A 2 (group: younger, older) x 3 (cue valence: positive, 
negative, neutral) x 2 (retrieval type: IM, VM) analysis of covariance (ANCOVA) was used to 
analyze the number of events retrieved by both younger and older adults for both memory tasks. 
There was not a significant main effect of cue valence for the number of memories recalled, 
77(2,88) = 1.45,/? > 0.05 (see Table 2). Nor was there a significant effect of retrieval type
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indicating that IM and VM retrievals did not differ for between younger and older adults, F(1,44) 
= 0.30, p  > 0.05 (see Table 3). However, a significant cue valence by group interaction was found, 
F  (2, 88) = 3.16,/? = 0.047. This interaction shows that older adults recalled more memories to 
positive and neutral cues than younger adults. Neither group differed on the number of events 
recalled to negative cues (see Figure 5).
Pleasantness Ratings. A 2 (group: younger, older) x 3 (cue valence: positive, negative, 
neutral) x 2 (retrieval type: IM, VM) ANCOVA was then used to analyze the pleasantness ratings 
of the memories retrieved by both younger and older adults for both memory tasks. A significant 
main effect was found for cue valence showing that memories to negative cues were rated the 
least pleasant, memories to positive cues were rated the most pleasant, and memories to neutral 
cues were rated in between, F(2, 80) = 71.07,/? < 0.001. Also, there was a significant main effect 
for retrieval type showing that VMs were rated significantly more pleasant than IMs, F( 1, 40) = 
24.50, p< 0.001 (see Table 3).
For interactions, the ANCOVA found that there was a significant cue valence by retrieval 
type interaction. This interaction showed that VMs were rated as more pleasant to positive cues 
than any other cue valence or memory type, F(2, 80) = 33.65,/? < 0.001. Finally, there was a 
significant cue valence by group interaction, showing that older adults rated their memories to 
positive cues more pleasant than younger adults, F(2, 80) — 3.45,/? = 0.036 (see Figure 6). Again, 
IMs and VMs were not found to differ significantly by group, F( 1,40) = 0.77, p  > 0.05 (see Table 
3).
Retrieval Time and Number of Associations. A 2 (group: younger, older) x 3 (cue 
valence: positive, negative, neutral) x 2 (retrieval type: IM, VM) ANCOVA did not find a 
significant main effect for cue valence or any significant age differences for the number of 
associations required to elicit an IM, F{2,82) = 0.72,/? > 0.05 and F{2,82) = 0.515,/? > 0.05,
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respectively (see Table 2). Finally, the time it took to retrieve a memory could not be assessed due 
to equipment failure.
Discussion
Similar to the results found by Schlagman et al. (2009b), a positivity effect was found for 
IMs; however, the current experiment also found the effect for VMs. Therefore, the results 
displayed in Figure 4 show the number of memories recalled for both IM and VM retrievals. 
While this second finding does not support the results found by Schlagman et al. (2009b), it does 
support the findings from the first experiment. It can thus be concluded that the positivity effect is 
not the result of a consciously directed controlled search strategy at retrieval, and that the 
positivity effect is the result of a process that occurs before conscious retrieval strategies are 
implemented.
In addition to the positivity effect for the number of memories retrieved, there was also an 
age difference for how these memories were rated on a pleasantness scale. Schlagman et al.
(2006) found in their study that older adults tended to rate their negative memories less negatively 
than younger adults. They also found that the groups did not differ on pleasantness ratings for 
positive memories. The current experiment, however, found the opposite effect. Older adults in 
this study tended to rate their positively cued memories more pleasant than younger adults, 
whereas they did not differ in pleasantness ratings for negatively cued memories. It is unclear 
why older adults in the current experiment would show an opposite rating effect than those in the 
study by Schlagman et al. (2006). More research is needed to understand IMs in older adults.
Schryer and Ross (2011) found that the more positive ratings of personal memories by 
older adults than younger adults were related to their current positive mindset. In the current 
experiment, current mood was controlled for, and could not be the explanation for these findings. 
However, these researchers agree with the findings of this experiment that the positivity effect is 
not the result of a controlled search strategy. It is not unreasonable to assume that since the older
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adults in our study were in a significantly more positive mood than younger adults, they may be 
more likely to encode information in a more positive fashion, especially for the recently recalled 
events.
When participant groups were combined, VMs were rated more positively than IMs. This 
may suggest that, in general, when participants are asked to recall a memory, they may be more 
likely to select a highly positive memory, whereas when memories occur more spontaneously, 
there is more of a chance a less positive memory will be elicited. It is also likely that the word 
association method elicited an autobiographical memory with a cue that is not as positive as the 
original cue-word. In some cases, the participant gave six to eight associations before an 
autobiographical memory was retrieved. However, because both retrieval types were not 
significantly different from each other when looking at age differences, it cannot be assumed that 
older adults were more likely to select these highly positive memories than younger adults. In 
fact, the larger discrepancy between pleasantness ratings to positive cues between the two age 
groups appears to be for IMs which is an automatic retrieval process (see Table 2).
Finally, the current study failed to show an age difference for the number of retrievals 
necessary to elicit an IM. Since this is the first time this methodology has been used to elicit IMs 
in an older population, no direct hypotheses were predicted. According to the findings, older and 
younger adults required similar numbers of associations to be made before a memory 
spontaneously came to mind. Replications using this methodology for eliciting IMs in older 
adults should be completed in future studies.
General Discussion
It has been suggested that older adults recall more positive memories than younger adults 
because they have more positive experiences to choose from (e.g., Ruben & Bemtsen, 2003). It 
would appear in the current study that older adults may be retrieving more positive memories 
which could reflect this increased amount of positive experiences over one’s life based on the
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findings in the second experiment. However, the results from the first experiment suggest that 
older adults are experiencing fewer negative events rather than more positive events as compared 
to younger adults. Taken together, these findings agree with previous conclusions that the 
positivity effect is the result of something more complex. It is not just that older adults may 
experience more positive or fewer negative events than younger adults, but also they are 
processing these events differently.
Based on the findings from these two experiments, the positivity effect may result 
primarily from memory processing during encoding or consolidation and not the result of a 
controlled search strategy, which supports recent research suggesting that there are age 
differences in the encoding of emotional stimuli (see Addis et al., 2010; Leclerc & Kensinger,
2010). The first experiment suggests that, after removing the retrieval effect, older adults show a 
reduced negativity bias because of the fewer negative events experienced. The second 
experiment, on the other hand shows an enhanced positivity bias based upon the increased 
amount of positive memories recalled by older adults. The difference between the results of both 
o f these experiments could be due to the differing methodologies and study goals. The goal of the 
first study was to sample distinct daily events of younger and older adults and then to test their 
memory of these events, whereas the goal of the second study was to look at personal memories 
for events that covered participants' lifespan.
These opposite findings would support the explanation by Scheibe and Carstensen (2010) 
for the differences between studies showing either a reduced negativity effect or an enhanced 
positivity effect. The idea being that older adults may have different motivations for memory 
retrieval, and so they may show a different type of enhancement based upon their retrieval goals. 
Using this explanation as a model, the goal for retrieval in the first experiment was to recall 
recent distinctive events that had been recorded. This was a more specific task where responses 
were either correct or not. The goals for retrieval in the second experiment was to either recall
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any memory associated with a particular cue word, or to make word association chains based 
upon a cue word resulting in automatic retrievals. This task was less specific and more directed 
by the participant. Any response to these cues was a correct response.
Despite the fact that two different versions of the positivity effect were observed it is 
interesting to point out that finding a positivity effect in both experiments is contrary to the 
findings by Schlagman et al. (2009b) which suggest that a positivity effect is only present for 
IMs. The memories recalled in the first experiment are considered VMs. Even though these 
memories were not cued by a particular word, participants were cued by having been asked to 
recall events from their diary. Therefore, because we found a positivity effect for VMs shown in 
both experiments as well as IMs, it is worth discussing why the aforementioned study did not 
found a positivity effect for VMs.
In general, autobiographical memory studies have not found consistent results regarding 
the positivity effect. Some of these studies suffer from the methodological errors previously 
discussed (e.g., St. Jaques & Levine, 2007). However, it could be that autobiographical memory 
is unique in the sense that it contains both episodic and semantic properties. Most studies on the 
positivity effect use episodic retrievals and have found consistent results showing either a reduced 
negativity bias or an enhanced positivity bias (e.g., Goeleven et al., 2010; Tharpar & Rouder, 
2009). Therefore, researchers are examining a system that looks specifically at a memory process 
that tends to show degeneration with age. Autobiographical memory, on the other hand, also 
includes a system (i.e., semantic memory) that tends to remain stable as one ages. Therefore, it 
could be possible that the positivity effect is harder to find in a system that has two different 
components. Being able to study each component of autobiographical memory separately may be 
of value to future research on the positivity effect using autobiographical memory. Some studies 
have examined semantic versus episodic details in autobiographical memory which suggest that
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this might be an avenue worth exploring when looking for the positivity effect (see St. Jaques & 
Levine, 2007).
What I found interesting during the second experiment was that when asked to retrieve a 
memory, older adults were more likely to explain the story behind the memory, whereas younger 
adults were more likely to simply give a short response to the cue word. It is hypothesized that 
this difference, although not specifically measured, could be related to the role of reminiscence 
and life scripts. This would suggest that the motivations of older adults to share a story during the 
experiment were much different than those of younger adults. These motivations could be 
mediated by the socioemotional selectivity theory in that older adults are looking to maintain 
positive relationships, or by emotion regulation strategies to maintain a positive mood state 
(Coats & Blanchard-Fields, 2008; Phillips et al., 2006).
Therefore, it is suggested that reminiscence may act as a facilitator for memory recall by 
allowing a person to rehearse certain memories (Kristo, Janssen, & Murre, 2009). Based on the 
findings from two different studies looking at general life events, memories that are likely to 
show a reminiscence bump are those that are positive in nature, which is thought to contribute to 
the positivity effect (Leist et al., 2010; Ruben & Bemtsen, 2003). Because the older adults in the 
second experiment recalled a higher frequency of positive memories, it is reasonable to assume 
that these are memories that they frequently think or talk about during reminiscence. This 
reasoning could also explain the differences found between the second experiment and the 
experiment by Schlagman et al. (2009b) for the positivity effect present in VMs. It could be likely 
that the participants in the previous study were unable to complete the reminiscence function of 
autobiographical memory recall because they were recalling memories elicited by a computer 
program. The participants in the current study were responding to a person, thus suggesting that 
face-to-face interactions are important for reminiscing and eliciting the positivity effect for 
autobiographical memories.
33
Further, reminiscence has been shown to serve several functions in addition to 
facilitating the recall of particular memories, especially for older adults (Cappeliez, Guindon, & 
Rabitaille, 2008). These functions have been documented as integrative, instrumental, 
transmissive, narrative, obsessive, escapist, death preparation, and intimacy maintenance. A study 
looking at the frequency of each function in older adults found that participants were more likely 
to use reminiscence for narrative and intimacy functions. The narrative function is associated with 
positive emotions (e.g., joy, contentment) and allows for communication opportunities. Intimacy, 
on the other hand, is associated with negative emotions (e.g., sadness, nostalgia) which allow a 
person to remember a loved one who is no longer with them. Intimacy memories are often 
triggered by loneliness. Integrative, obsessive, and escapist functions were next frequent. 
Integrative reminiscences are related to longer-lasting positive states (e.g., general happiness, 
serenity) than narrative because they allow a person to reminisce about their own identity. 
Obsessive and escapist functions lead to negative affect and are associated with ruminating on 
regrets (e.g., anxiety, distress) and attempting to relieve boredom, respectively. Finally, Cappeliez 
et al. (2008) did not have many participants indicate that they use reminiscence to serve death 
preparation (coming to terms with one's end), transmissive (teaching or informing), or 
instrumental (problem-solving) functions.
There are several limitations with the current research. As addressed in the first 
experiment, participants were not required to rate the emotionality o f each event. Even though 
events were coded according to entry tone, the raters could have misjudged the true valence of the 
event. Therefore, future diary studies should address this limitation by requiring participants to 
rate the emotionality themselves. In addition, participants were only required to keep a journal for 
one week. Considering the lower rate of entry recording in the older adults, a longer time period 
should be implemented in future research. It could be that older adults do not experience as many 
distinctive events as younger adults because much of their day is filled with routine activities.
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According to the socioemotional selectivity theory, this would be because older adults prefer to 
surround themselves with people and activities with which they are familiar (Carstensen et al., 
2003). Therefore, a longitudinal approach is necessary to understand the frequency of distinctive 
events in the lives of older adults. Along those same lines, random notifications throughout the 
day to indicate that an entry should be immediately recorded would help paint a more accurate 
picture of the typical day of an older adult compared to younger adults.
By understanding the differences between how younger and older adults spend their days, 
more solid conclusions could be made in terms of how each age group functions in the world. 
These conclusions can help explain the reasons behind the positivity effect, and may provide 
stronger evidence of a controlled processing strategy in a natural environment. This strategy is 
different from the controlled retrieval strategy in that it occurs during encoding. It may be the 
case that older adults are choosing to attend to more positive stimuli as suggested by the 
socioemotional selectivity theory, whether it is consciously driven or not. The next step would be 
to understand where in one's lifetime this switch occurs, which would have to be studied 
longitudinally since it may different depending on a person's lifestyle. For example, an adult who 
retires early may show the same positivity effect patterns as a much older person.
In the second experiment, the time it took for a memory to be recalled was not analyzed 
due to equipment failure. Digital recording devices with a timer were used to record the responses 
given by the participants. However, these recorders could only hold a limited amount of data, and 
thus frequently would shut off after they had become full. Therefore, much of that data was lost 
or not recorded. Because of this, it made it more difficult to test the differences between IMs and 
VMs. Even though the retrieval types were counterbalanced and separated by a five minute filler 
task, it is possible that some carry over may have occurred so that some IM retrievals could have 
really been VM retrievals and vice versa, despite the fact that practice trials were given before 
each task.
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It is important that future research attempt to address the issues presented in the 
limitations of the current study. Also, the area of IM and VM research would greatly benefit from 
more imaging studies to see the patterns of activation in the brain associated with each memory 
process. This could help researchers check the accuracy of their participants' responses to the two 
different kinds of tasks. In addition, more studies using older participants are needed to better 
understand the changes that occur in the brain during normal aging, especially in terms of IM and 
VM retrievals.
All the older adults used in the present study were healthy adults with normal cognitive 
functioning. The next step may be to look at older adults who have various stages of dementia, 
emotional disorders, or ill health to understand how the positivity effect changes with the onset of 
these problems. A study comparing healthy controls with individuals who had mild cognitive 
impairment (MCI) or Alzheimer’s Disease (AD) looked at how dementia severity may play a role 
in memory for emotional items (Nieuwenhuis-Mark et al., 2009). These researchers found that 
across all three groups of older adults, memory for emotional material (negative and positive 
words) was better than memory for neutral material. They did not find a positivity effect in any of 
the three groups. This study shows that emotional memory may remain intact even for those with 
dementia, despite the fact that learning becomes more difficult. It would be interesting to see how 
memory for studied emotional material in MCI and AD patients translates to memory for positive 
and negative autobiographical memories. Further studies using this population of individuals 
would be interesting for studying the positivity effect, also.
In conclusion, the positivity effect is present when examining autobiographical memory 
in younger and older adults. The results of the first experiment suggest that there may be age 
differences for distinctive daily life events experienced between younger and older adults. The 
results of the second experiment suggest that older and younger adults experience similar patterns 
of IM and VM retrievals in general, but do show an age difference for recall of emotional
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memories. Finally, future research should focus on the encoding and consolidation memory 
processes to explain the positivity effect.
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Table 1
Means and Standard Deviations fo r  Events Recorded, Recalled, and Proportion o f Events
Recalled from the Journals by Younger and Older Adults in Experiment 1
Younger Adults Older Adults
Valence M SD M SD
Positive 3.44 1.95 4.07 1.91
Events
Recorded
Negative 3.46 1.95 0.97 1.15
Neutral 2.44 1.83 1.56 1.52
Total 9.33 1.07 6.69 2.05
Positive 1.49 1.31 1.81 1.81
Events
Recalled
Negative 1.61 1.36 0.50 0.76
Neutral 0.82 0.95 0.46 0.76
Total 4.11 1.92 2.85 2.05
Positive 0.46 0.35 0.40 0.36
Proportion o f XT ..F Negative
Events
0.47 0.31 0.47 0.45
Recalled Neutral 0.37 0.51 0.23 0.42
Total 0.44 0.21 0.40 0.29
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Table 2
Means and Standard Errors fo r  the Main Effects fo r  Number o f Retrievals, Pleasantness Ratings, 
and Number o f Associations fo r  IMs in Experiment 2
Number Pleasantness
Number Associations 
(IM only)
M  SE M  SE M  SE
Positive 3.70 0.72 1.50 0.07 3.60 0.21
Cue
Valence
Negative 3.59 0.08 -0.42 .04 3.07 0.18
Neutral 3.72 0.63 0.37 0.03 3.22 0.18
Retrieval IM 3.39 0.11 0.21 0.04
Type
VM 3.95 0.02 0.76 0.04
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Table 3
Means and Standard Deviations fo r  Events Remembered and the Pleasantness Ratings o f  
Memories by Retrieval type and Age Group in Experiment 2
IM VM
Younger Older Younger Older
Valence M(SD ) M(SD ) M(SD ) M(SD )
Positive 3.27 3.59 3.93 3.95
(1.08) (0.77) (0.25) (0.23)
Negative 3.30 3.21 4.00 3.84
Number Events (0.99) (1.03) (0.00) (0.37)
Recalled
Neutral 3.20 3.68 3.97 4.00
(1.00) (0.48) (0.18) (0.00)
Total 9.77 10.47 11.90 11.79
(2.61) (1.54) (0.40) (0.54)
Positive 0.47 0.81 2.24 2.60
Pleasantness
(0.40) (0.56) (0.57) (0.53)
Ratings Negative -0.36 -0.40 -0.44 -0.42
(0.44) (0.55) (0.19) (0.27)
Neutral 0.44 0.47 0.24 0.40
(0.23) (0.33) (0.27) (0.23)
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Figure 1. The mean number of journal entries recorded in Experiment 1 separated by valence for 
younger and older adults. Younger adults recorded significantly more negative and neutral events 
than older adults. They did not differ for the number of positive entries recorded. Standard errors 
are represented in the figure by the error bars attached to each column.
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Figure 2. The mean number of journal entries recalled in Experiment 1 separated by valence for 
younger and older adults. Younger adults recorded significantly more negative events than older 
adults. They did not differ for the number of positive or neutral event recalled from the journals. 
Standard errors are represented in the figure by the error bars attached to each column.
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Figure 3. The mean proportion of journal entries recalled in Experiment 1 separated by valence 
for younger and older adults. There were no significant age differences found. Standard errors are 
represented in the figure by the error bars attached to each column.
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Y o u n g  Old
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Figure 4. Mean mood ratings for younger and older adults in Experiment 2 with standard error 
represented in the figure by the error bars attached to each column. Participants were asked to rate 
their current mood on a scale from -10 {very unpleasant) to 10 {very pleasant).
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Figure 5. The cue valence x group interaction for the mean number of memories (IM and VM 
combined) that were recalled in Experiment 2 separated by cue valence for younger and older 
adults. A positivity effect was found showing that older adults recalled significantly more positive 
and neutral memories than younger adults. Also, older adults recalled significantly more positive 
than negative memories. Standard errors are represented in the figure by the error bars attached to 
each column.
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Figure 6. The cue valence x group interaction for the mean pleasantness rating for the memories 
recalled (IM and VM combined) in Experiment 2 separated by cue valence for younger and older 
adults. The only significant difference for pleasantness ratings was for the ratings o f positively 
cued memories. Older adults rated these memories as more pleasant. Standard errors are 
represented in the figure by the error bars attached to each column.
46
References
Addis, D. R., Leclerc, C. M., Muscatell, K. A., & Kensinger E. A. (2010). There are age related 
changes in neural connectivity during the encoding of positive, but not negative, information. 
Cortex, 46, 425-433.
Allen, P. A., Kaut, K. P., Lord, R. G., Hall, R. J., Grabbe, J. W., & Bowie, T. (2005). An emotional 
mediation theory of differential age effects in episodic and semantic memories. Experimental 
Aging Research, 31, 355-391.
Alwin, D. F. (2009). History, cohorts, and patterns of cognitive aging. In H. B. Bosworth, & C. 
Hertzog (Eds.), Aging and cognition: Research methodologies and empirical advances, 
Decade o f Behavior (2000-2010) (pp. 9-38). Washington, DC: American Psychological 
Association.
Ball, C. T. (2007). Can we elicit involuntary autobiographical memories in the laboratoty? In J.
H. Mace (Ed.), Involuntary Memory {pp. 127-152). Malden, MA: Blackwell Publishing.
Birerley, B., Medford, N., Shaw, P., & David, A. S. (2007). Emotional memory for words: 
Separating content and context. Cognition and Emotion, 21, 495-521.
Cappeliez, P., Guindon, M., & Robitaille, A. (2008). Functions of reminiscence and emotional 
regulation among older adults. Journal o f  Aging Studies, 22, 266-272.
Carstensen, L. L., Fung, H. H., & Charles, S. T. (2003). Socioemotional selectivity theory and the 
regulation of emotion in the second half of life. Motivation an Emotion, 27, 103-123.
Charles, S. T., Carstensen, L. L., & Mather, M. (2003). Aging and emotional memory: The 
forgettable nature of negative images for older adults. Journal o f  Experimental Psychology: 
General, 132, 310-324.
Coats, A. H., & Blanchard-Fields, F. (2008). Emotion regulation in interpersonal problems: The 
role of cognitive-emotional complexity, emotion regulation goals, and expressivity.
Psychology and Aging, 23, 39-51.
47
Conway, M. A., & Pleydell-Pearce, C.W. (2000). The construction of autobiographical memories 
in the self-memory system. Psychological Review, 107, 261-288.
Department of Health and Human Services, Administration on Aging. (2010). Aging Statistics. 
Retreieved from jut p :.;'V\y s_\_vy_..av.?. gov / A p  A Root / A gin u _ Sta t is tic s / indox .aspx
Donix, M., Poettrich, K., Weiss, P. H., Wener, A., von Kummer, R., Fink, G. R., & Holthoff, V. A. 
(2010). Age-dependent differences in the neural mechanisms supporting long-term declarative 
memories. Archives o f Clinical Neuropsychology, 25, 383-395.
Folstein, M., Folstein, S.E., McHugh, P.R. (1975). Mini-mental state: A practical method for 
grading the cognitive state of patients for the clinician. Journal o f  Psychiatric Research, 12, 
189-198.
Fung, H. H., Isaacowitz, D. M., Lu, A. Y., & Li, T. (2010). Interdependent self-construal
moderates the age-related negativity effect in memory and visual attention. Psychology and 
Aging, 25, 321-329.
Glisky, E. (2007). Changes in cognitive function in human aging. In D. R. Riddle (Ed.), Brain 
Aging: Models, Methods, and Mechanisms (pp. 3-20). New York, NY: CRC Press.
Goeleven, E., Raedt, R., & Dierckx, E. (2010). The positivity effect in older adults: The role of 
affective interference and inhibition. Aging & Mental Health, 14, 129-137.
Gross, J. J., Carstensen, L. L., Tsai, J., Skorpen, C. G., & Hsu, A. Y. C. (1997). Emotion and 
aging: Experience, expression, and control. Psychology and Aging, 12, 590-599.
Griihn, D., Scheibe, S., & Baltes, P. B. (2007). Reduced negativity effect in older adults' memory 
for emotional pictures: The heterogeneity-homogeneity list paradigm. Psychology and Aging, 
22, 644-649.
Griihn, D., Smith, J., & Baltes, P. B. (2005). No aging bias favoring memory for positive
material: Evidence from a heterogeneity-homogeneity list paradigm using emotionally toned 
words. Psychology and Aging, 20, 579-588.
48
Kapucu, A., Rotello, C. M., Ready, R. E., & Seidl, K. N. (2008). Response bias in “remembering” 
emotional stimuli: A new perspective on age differences. Journal o f Experimental Psychology: 
Learning, Memory, and Cognition, 34, 703-711.
Kensinger, E. A. (2009). How emotion affects older adults' memories for event details. Memory, 
17, 208-219.
Kristo, G., Janssen, S. M. J., & Murre, J. M. J. (2009). Retention of autobiographical memories: 
An internet-based diary study. Memory, 17, 816-829.
Kwon, Y., Schiebe, S., Samanez-Larkin, R., Tsai, J. L., & Carstensen, L. L. (2009). Replicating 
the positivity effect in picture memory in Koreans: Evidence for cross-cultural 
general i zabi 1 ity. Psychology and Aging, 24, 748-754.
Langley, L. K., Rokke, P. D., Stark, A. C., Saville, A. L., Allen, J. L., & Bagne, A. G. (2008). The 
emotional blink: Adult age differences in visual attention to emotional information. 
Psychology and Aging, 23, 873-885.
Langslag, S. J. E., & van Strien, J. W. (2009). Aging and emotional memory: The co-occurrence 
of neurophysiological and behavioral positivity effects. Emotion, 9,369-377.
Leclerc, C. M., & Kensinger, E. A. (2010). Age-related valence-based reversal in recruitment of 
medial prefrontal cortex on a visual search task. Social Neuroscience, 5, 560-576.
Leighland, L. A., Schulz, L. E., & Janowsky, J. S. (2004). Age related changes in emotional 
memory. Neurobiology o f Aging, 25, 1117-1124.
Leist, A. K., Ferring, D., Filipp, S. (2010). Remembering positive and negative life events: 
Associations with future time perspective and functions of autobiographical memory. 
GeroPsychcology, 23, 137-147.
Li, T., Fung, H. H., & Isaacowitz, D. M. (2010). The role of dispositional reappraisal in age- 
related positivity effect. Journal o f  Gerontology: Psychological Sciences, 66B, 56-60.
Nieuwenhuis-Mark, R. E., Schalk, K., & de Graaf, N. (2009). Free recall and learning of
49
emotional word lists in very elderly people with and without dementia. American Journal o f 
Alzheimer's Disease & Other Dementias, 24, 755-162.
Park, D. C., & Reuter-Lorenz, P. (2009). The adaptive brain: Aging and neurocognitive 
scaffolding. Annual Review o f  Psychology, 60, 173-196.
Peters, A. (2007). The effects of normal aging on nerve fibers and neuroglia in the central nervous 
system. In D. R. Riddle (Ed.), Brain Aging: Models, Methods, and Mechanisms (pp. 97-125). 
New York, NY: CRC Press.
Phillips, L. H., Hemy, J. D., Hosie, J. A., & Milne, A. B. (2006). Age, anger regulation, and well­
being. Aging & Mental Health, 10, 250-256.
Raz, N. (2000). Aging of the brain and its impact on cognitive performance: Integration of
structural and functional findings. In F. I. M. Craik & T. A. Salthouse (Eds). The Handbook o f 
Aging and Cognition (pp. 1-90). Mahwah, NJ: Lawrence Erlbaum Associates.
Raz, N. (2009). Decline and compensation in aging brain and cognition: Promises and 
constraints. Neuropsychological Review, 19, 411-414.
Ros, L., & Latorre, J. M. (2010). Gender and age differences in the recall of affective 
autobiographical memories using the autobiographical memory test. Personality and 
Individual Differences, 49,950-954.
Ruben, D. C., & Bemtsen, D. (2003). Life scripts help to maintain autobiographical memories of 
highly positive, but not highly negative, events. Memory & Cognition, 31, 1-14.
Ruben, D. C., & Bemtsen, D. (2009). The frequency of voluntary and involuntary
autobiographical memories across the life span. Memory and Cognition, 37, 679-688.
Scheibe, S., & Carstensen, L. L. (2010). Emotional Aging: Recent findings and future trends. 
Journal o f Gerontology: Psychological Sciences, 65B, 135-144.
Schlagman, S., Kliegel, M., Schulz, J., & Kvavilashvili, L. (2009a). Differential effects of age on 
involuntary and voluntary autobiographical memory. Psychology and Aging, 24, 397-411.
50
Schlagman, S., Kliegel, M., Schulz, J., & Kvavilashvili, L. (2009b). Eliciting involuntary 
autobiographical memories in the laboratory: Examining the effects o f age. Unpublished 
manuscript.
Schlagman, S., & Kvavilashvili, L. (2008). Involuntary autobiographical memories in and outside 
the laboratory: How different are they from voluntary autobiographical memories? Memory 
and Cognition, 36, 920-932.
Schlagman, S., Schulz, J., & Kvavilashvili, L. (2006). A content analysis of involuntary
autobiographical memories: Examining the positivity effect in old age. Memory, 14, 161-175.
Schryer, E., & Ross, M. (2011). Evaluating the valence of remembered events: The importance of 
age and self-relevance. Psychology and Aging. Advance online publication.
Spaniol, J., Voss, A., & Grady, C. L. (2008). Aging and emotional memory: Cognitive 
mechanisms underlying the positivity effect. Psychology and Aging, 23, 859-872.
Steinmetz, K. R. M., Muscatell, K. A., & Kensinger, E. A. (2010). The effect of valence on young 
and older adults' attention in a rapid serial visual presentation task. Psychology and Aging, 25, 
239-245.
St. Jacques, P. L., & Levine, B. (2007). Ageing and autobiographical memory for emotional and 
neutral events. Memory, 15, 129-144.
Thapar, A., & Rouder, J. N. (2009). Aging and recognition memory for emotional words: A bias 
account. Psychonomic Bulletin & Review, 16, 699-704.
Thomas, R. C., & Hasher, L. (2006). The influence of emotional valence on age differences in 
early processing and memory. Psychology and Aging, 27, 821-825.
Waring, J. D., & Kensinger, E. A. (2009). Effects of emotional valence and arousal upon memory 
trade- offs with aging. Psychology and Aging, 24, 412-422.
Williams, B. D., & Harter, S. L. (2010). Views of the self and others at different ages: Utility of 
repertory grid technique in detecting the positivity effect in aging. International Journal o f
51
Aging and Human Development, 71, 1 -22.
